A mutant of E. coli that lacks leucyl,-phenylalanyl-tRNA-protein transferase (EC 2.3.2.6) has been isolated. Ability to produce the two activities could be introduced into the mutant from an F' strain whose episome contains genetic material located between 45 and 54 min on the E. coli chromosome. When grown into stationary phase and resuspended in minimal medium with glycerol, the mutant exhibited a marked lag before resuming growth. Revertants that did not show this lag were selected and were found to have regained both transfer activities. Extracts of wild-type, mutant, and revertant strains were compared as acceptors for the enzymatic transfer of radioactive phenylalanine. Analysis of the labeled polypeptides by disc gel electrophoresis indicated that certain potential acceptors may be preferentially acylated in vivo.
Aminoacyl-tRNA-protein transferases are soluble enzymes found in bacterial and mammalian cells which catalyze the transfer of certain amino acids from tRNA into peptide linkage with specific NH2-terminal residues of protein or peptide acceptors (for a recent review see ref. 1). Although they respresent an enzymatic mechanism for post-translational modification of the primary structure of special classes of polypeptides, their cellular function is unknown. The Escherichia coli enzyme, leucyl,phenylalanyl-tRNA-protein transferase (EC 2.3.2.6) (2) catalyzes the transfer of these amino acids to basic NH2-terminal amino-acid residues (3) (4) (5) and is responsible for the original observation of Kaji, Kaji and Novelli, that ribosome-free extracts could incorporate leucine and phenylalanmne into protein (6) . E. coli offers the possibility of using genetic tools to investigate the role of aminoacyl-tRNA-protein transferases and this report describes the isolation and some characteristics of a mutant which lacks leucyl,phenylalanyl-tRNA-protein transferase. (4 (9) .
Assays on 105,000 X g supernatant fractions obtained from exponentially growing cells after grinding with alumina (2) were I)erformedl similarly, except that the concentration of ["4C]aminoacyl-tRNA was 1.6 nmol/ml and the time of incubation was 10 mim.
Protein Determinations. The method of Lowry et al. (10) was employed using bovine-serum albumin as a standard.
RESULTS
Isolation and Characterization of Mutant and Revertant Strains. W4977 was incubated with 0.5 mg/ml of nitrosoguanidine in Trisvmaleate (TM) buffer (11) (13) , were found to be less than 10% of that for the same number of wild-type cells growing exponentially. IJ(luction of tryl)tol)hanase by tryl)tophan (14) did not occur during this l)erio(l but was normal during exl)onential growth. An extract made from the mutant (luring lag p)hase was similar to one from exponentially gi'owing wild-tvy)e in DNNA-delen(lent RNA l)olymerase activity (15) and in ability to catalyze the polyuridylate-directed synthesis of p)olypI)henylalanine (16) .
Acceptor Proteins in the Wild-Type, iutant, and Revertant. Since _MS845 lacks leucyll)heiNylalainyl-tRNA-p)roteini transferase activity its acceptor substrates cannot be modified in vivo an(l reflect the total l)olmulation of potential acceptor molecules in E. coli. Leucyl,lphenylalanlyl-tRNA-proteini transferase does not recognize NH2-terminal leucine or phenylalanine residues (4) so differences in acceptance by mutant and wild-tyl)e l)roteins in the reaction catalyzed by l)urified enzyme should provide a measure of acceptance by the latter proteins in vivo. Therefore soluble proteins and salt-washed ribosomes from the three strains were examined as acceptors for the enzymatic transfer of ['IC ihenylalanine. The average acceptance by mutant soluble proteins determined under conditions of stoichiometric acylation was 0.44 nmol/mg (Table  2) . Assuming an average molecular weight of 40,000 for these Fig. 2 . Individual lanes were sliced into 2-mm-i sections which were incubated for 18 hr at 370 in scintillation vials containing 0.25 ml of Protosol and 0.5 ml of concentrated NH3. Aquasol (15 ml) was then added and the samples were chilled at 40 for 48 hr before counting.
1, soluble proteins; B, ribosoimal proteins. W4977 (0); AIS845 (0). ular weight in the reduced (lenature(l form of less thait 12,000 (Fig. 3) . The lpattern of labeled lparental and revertant soluble l)roteins was almost identical (Fig. 2) and quite (lifferent from that of the radioactive l)roteinls of the mutant. In lparticular, mutant (loublets with molecular weights of al)l)roximately 64,000, 48,000, and 22,000 were relatively more heavily labeled than the corresl)ondling wild-type l)roteins. In addition, the most ral)i(lly migrating acceptor(s) (molecular weight <10,000) contained a higher prop)ortion of incorporatecl radioactivity in the mutant soluble fraction than in the others. These results suggest that seveial of the l)otential soluble acceptors may be l)referentially acylated in vivo.
Ribosomal acceltorrs migrated identically to the low molecular weight soluble accel)tors on gels containing sodium dodecyl sulfate. Different mobilities were observed, however, when they were examined in gels containing 8 AI urea at pH 4.5 (not shown). The most prominent labeled acceptor from the wild-type ribosomes possessed a mobility similar to cytochrome c on sodium dodecyl sulfate gels as had l)reviously been observed using ribosomes from E. coli B (18) . In contrast, a smaller polypeptide(s) accounted for most of the total radlioactivity in the preparation of mutant ribosomal l)rotein. likely that further study of the mutant will reveal considerable pleiotropy in its phenotyl)e.
